Information about the erosion factors. Slope was calculated from the srtm DEM from one cell to the downstream cell and then 3 averaged within each catchment. This one-to-one cell calculation was preferred to the classi-4 cal 3x3 cell averaging function implemented in most GIS software. 3x3 cell slope calculation 5 tends to overestimate local slope, in particular along streams, because the calculation takes 6 into account pixels that belong to adjacent hillslopes. To analyse the mean hillslope gradient,
Note that slope and vegetation cover calculations are restricted to quartz-rich rocks for 57 catchments sampled for 10 Be because they are compared to 10 Be-derived erosion rates,
58
which apply strictly to these rocks. Slope and vegetation cover data apply to the whole periods : 1965, 1966, 1968, 1969, 1972, 1973, 1977, 1978, 1980, 1982, 1983, 1986, 1987, 1988, 69 1991, 1992, 1994, 1995, 1997, 1998, 2002, 2003, 2004, 2006, 2007 . For each gauging station,
70
we added the daily sediment discharge during these years (Qs ElN ino ) and we divided this 71 sum by the sum of all daily discharges over the measurement period (Qs tot ). However, the 72 measurement period can differ from station to station, so that El Niño periods may be over 73 or under-represented in the record. In order to limit this bias, we divided the number of periods to sediment exportation, whereas a value greater than 1 means the opposite (Table   79 DR1 and Figure 3b . terial 4325 by using an assigned value of (2.790.03).10E-11 (Nishiizumi et al., 2007) .
92
Mean catchment 10 Be production rates were calculated (Table DR2) The error bars on erosion rates correspond to the propagation of analytical uncertainties 109 and a 15% uncertainty assumed for the production rate (Table DR2) .
111
The characteristic period of time (τ ) over which mean erosion rates apply is defined as 112 the time necessary to erode a strip of thickness equivalent to the particle mean free path in TurbioElqui Table  DR1 . continued.
RIVER SAMPLE LAT. Figure DR1 . Effect of granitoids versus other lithologies (mainly volcanic and volcanodetritic rocks) on erosion rates. The percentage of catchment area covered by granitoids is determined from the 1/1000000 geological map of Chile. a-Relationship between erosion rates and granitoids percentage in catchments. There is a significant relationship for decennial erosion rates (derived from suspended sediments) while there is no clear relationship for millennial erosion rates (note log-log scale). b-Latitudinal variations of granitoids percentage and runoff. Note that proportion of granitoids and runoff are anti-correlated, in particular between 31 and 35 o S where erosion rates present the largest variations. Because of this anti-correlation, the causal relationship between decennial erosion rates and granitoids proportion can not be ascertained. In the north, the larger proportion of granitoids may increase the resistance to erosion, thus enhancing the difference between decennial and millennial erosion rates seen on Figure 3 . However, the northernmost catchments have a low proportion of granitoids but a high difference between millennial and decennial erosion rates. Thus, this lithological variation does not seem to be the main factor that influences the northward increase in the ratio between millennial and decennial erosion rates. (2000):
where Γ is the gamma function, and Q * = Q Qmean . In this model, the distribution of large discharge values (Q * > 1) follows a power-law with exponent (k+2). The parameter k sets the discharge variability; Larger the k, the smaller the distribution's skewness and thus the smaller the variability. It was adjusted at the different gauging stations by fitting the frequency-magnitude distribution with Davy and Crave's model (B and D). Then the cumulative distributions predicted by the model is compared to the observed one for Q * > 1. The model predicts that the cumulative distribution's tail (Q * > 1) (A and C) is a power law with exponent k+1 (Turcotte and Greene, 1993; Lague et al., 2005; Molnar et al., 2006) . Comparing the two stations, it can be seen that the daily discharge distributions illustrate two levels of aridity: For A, Qmean is small, k is small and the range of Q/Qmean is large (up to 25), which characterizes an arid climate with a large daily discharge variability. For C, Qmean is much larger, k is greater and the range of Q/Qmean smaller (by up to a factor of 7), which characterizes a more humid climate with a smaller variability. In A, the power-law model with the k+1 exponent overestimates the cumulative distribution for Q>5Qmean. It is likely that these values correspond under-sampled discharge events. This is not the case for C. The largest events are closer to the mean value and they are relatively more frequent than in A. As a result, the period of the record keeping is sufficient to obtain a good approximation of the complete distribution for C, which is not the case for A. This difference shows that large erosion events are not all recorded at gauging stations located in the arid north. Values of k for the other stations are given in Table DR1 . Steepness index k sn (m) Figure DR4 . Relationships between millennial erosion rates and the normalized catchmentmean channel steepness k sn . This index is calculated following a procedure similar to the one proposed by Wobus et al. (2006) . The drainage network is extracted assuming a critical drainage area of 8.1 km 2 . The drainage is divided into segments of different sizes (output of the r.watershed function in GRASS). For each segment, elevations are smoothed using a 2 km wide moving Gaussian window, local slopes S are computed from the smoothed profile and are fitted by the function S = k sn A 0.5 from which k sn is calculated (A is the drainage area in m 2 ). Repeating this procedure for all segments, a drainage-mean k sn and its standard deviation (error bars on the graph) are calculated for each catchment and plotted on this graph. Note that we also estimated mean k sn by simply multiplying the steepest-descent slope by the drainage area for all pixels of the drainage network and averaging it. Both values fit within 10% difference, which suggests that k sn estimates do not depend significantly on the topographic smoothing procedure (see also Wobus et al., 2006 ). This figure shows that there is no clear relationship between the millennial erosion rate and k sn . 
